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(57) Described is a vaccine composition comprising
an effective amount of at least one polypeptide or at least
one vector selected from the group of

(a) a protein designated IdeSsuis, an analogue or a frag-
ment thereof,

(b) a protein designated rldeSsuis, an analogue or a frag-
ment thereof,

(c) a vector with a polynucleotide inserted therein encod-
ing the protein IdeSsuis, an analogue or afragment there-
of,

(d) a vector with a polynucleotide inserted therein encod-
ing the protein rldeSsuis, an analogue or a fragment
thereof and

atleast a pharmaceutical carrier, a diluent or an adjuvant.

Described is further a method for producing a protein
rldessuis as a guest antigen in a vector or a different
organism under condition suitable for expression of said
recombinant protein.

Described herein is further the use of the vaccine
composition, according to any of claims 1 to 11, to per-
form a prophylactic or metaphylactic or therapeutic treat-
ment of a Streptococcus suis infection in pigs.

It has been shown that the vaccination of pigs using
the protein rldessuis alone as the sole antigen provides
a protection for pigs infected by S. suis
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Description

[0001] The presentinvention relates to a vaccine composition and the use thereof for immunization and protection of
mammals, in particular pigs, against Streptococcus suis.

[0002] Streptococcus suis (S. suis) colonizes the respiratory, alimentary and genital tract of pigs. S. suis is also one
of the most important porcine pathogens, causing different pathologies such as meningitis, septicaemia, arthritis and
endocarditis.

[0003] S. suisinfections account for high production losses in the swine industry worldwide. Antibiotics are commonly
used to treat S. suis infections. But recurrent infections frequently occur as well as the ongoing discussions concerning
the reduction of antibiotic usage underline the need for alternative control measures. In Europe, no licensed vaccine is
available but autologous bacterins are commonly used. A major drawback is the fact, that these vaccines protect only
against the homologous serotype. But S. suis is a very diverse organism and different serotypes are responsible for
morbidity in piglets. Especially serotype 2 strains play an important role for diseases in piglets worldwide.

[0004] S. suis serotype 2 has been identified to cause meningitis in adults in Asia, but to date no transmission of S.
suis between humans has been detected.

[0005] In general infections elicit an early antigen-specific Immunoglobulin M (IgM) response leading to affinity mat-
uration and isotope switching. Further, IgM antibodies present prior to infection, which are naturally occurring, are
important in linking innate to adaptive immunity.

[0006] In pigs, IgM is especially important as monomeric membrane IgM (mlIgM) as it is the only B-cell receptor
occurring since IgD is missing in pigs. Further, IgM synthesis in newborn piglets starts much earlier than IgG and IgA
synthesis. IgM in colostrum is crucial for the protection against pathogens which is carried out by complement-mediated
killing. Therefore IgM antibodies are important in the protection against different pathogens.

[0007] Various virulence or virulence-associated factors of S. suis serotype 2 have been identified, among the capsule
which is so far the only known essential virulence factor protecting the pathogen against phagocytosis. A number of
surface-associated and secreted proteins of S. suis serotype 2 exhibit the same or very similar functions as homologous
factors of other pathogenic streptococci. A variety of human or animal pathogens such as Streptococcus pyogenes,
Streptococcus equi subspecies equi and Streptococcus equi subspecies zooepidemicus express specific IgG endopepti-
dases which are homologue to each other.

[0008] A surface-associated or secreted factor with a function unique for S. suis has been firstly described by Seele
et al. ("ldentification of a Novel Host-specific IgM Protease in Streptococcus suis." 2013; Journal of Bacteriology, 195:
930-940). Seele et al. showed that this IgM protease, designated IdeSsuis, does not function as an IgG endopeptidase.
The IgM protease degrades opsonising IgM on the bacterial surface and therefore promotes the survival of S. suis in
blood of bacterin-primed piglets. IdeSsuis is highly specific for IgM and does not cleave IgG or IgA.

[0009] The problem to be solved according to the invention is to overcome the problems described in the art and to
provide a new vaccine composition to immunise and protect mammals, in particular pigs, against S. suis infections.
[0010] The problem is solved, according to the present invention, by providing a vaccine composition which comprises
an effective amount of at least one polypeptide or at least one vector selected from the group of

(a
(b

a protein designated IdeSsuis, an analogue or a fragment thereof,

a protein designated rldeSsuis, an analogue or a fragment thereof,

(c) a vector with a polynucleotide inserted therein encoding the protein IdeS-suis, an analogue or a fragment thereof,
(d) a vector with a polynucleotide inserted therein encoding the protein rldeS-suis, an analogue or a fragment thereof
and

—_— = —

at least a pharmaceutical carrier, a diluent or an adjuvant.

[0011] The vaccine composition used in the present invention contains at least one sole polypeptide defined by (a) or
(b) together with a pharmaceutical carrier or a diluent or an adjuvant or a mixture thereof. Further the vaccine may also
comprise at least one sole vector defined by (c) or (d) with a pharmaceutical carrier, a diluent or an adjuvant or a mixture
thereof.

[0012] Preferred is a vaccine composition, according to the present invention, wherein IdeSsuis of (a) comprises

(a.a) the amino acid sequence of SEQ ID NO:1;
(a.b) a fragment or an analogue of the amino acid sequence of SEQ ID NO:1; or
(a.c) a fragment of either (a.a) or (a.b) having a IgM protease activity.

[0013] Further preferred is a vaccine composition, according to the present invention, wherein rldeSsuis of (b) com-
prises
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(b.a) the amino acid sequence of SEQ ID NO:2;

(b.b) a fragment or an analogue of the amino acid sequence SEQ ID NO:2;

(b.c) an amino acid sequence lacking the amino acids from position 1 to 34 of the amino acid sequence SEQ ID NO:1;
(b.d) an amino acid sequence which is at least 60% homologue, preferably 70% homologue and most preferably
85% homologue to the amino acid sequence of the protein IdeSsuis of SEQ ID NO: 1; or

(b.e) a fragment of either (b.a) or (b.b) or (b.c) or (b.d) having a IgM protease activity.

[0014] Further preferred is a vaccine composition, according to the present invention wherein a fragment of the effective
amount of said polypeptide of (a) or (b) is part of a fusion protein with at least one other protein.

[0015] Preferred is a vaccine composition, according to the present invention, wherein the polynucleotide of (c) com-
prises a sequence encoding a protein defined as IdeSsuis, namely

(a.a) the amino acid sequence of SEQ ID NO:1;
(a.b) a fragment or an analogue of the amino acid sequence of SEQ ID NO:1; or
(a.c) a fragment of either (a.a) or (a.b) having a IgM protease activity.

[0016] Especially preferred is a vaccine composition, according to the present invention, which is characterized in that
the polynucleotide comprises

(c.a) a sequence of SEQ ID NO:3 or a complementary sequence thereto;
(c.b) a fragment of the sequence of (c.a) or
(c.c) a fragment of the sequence of (c.a) which encodes a protein having IgM protease activity.

[0017] Further preferred is a vaccine composition, according to the present invention, wherein the polynucleotide of
(d) comprises a sequence encoding a protein defined as rldeSsuis, namely

(b.a) the amino acid sequence of SEQ ID NO:2;

(b.b) a fragment or an analogue of the amino acid sequence SEQ ID NO:2;

(b.c) an amino acid sequence lacking the amino acids from position 1 to 34 of the amino acid sequence SEQ ID NO:1;
(b.d) an amino acid sequence which is at least 60% homologue, preferably 70% homologue and most preferably
85% homologue to the amino acid sequence of the protein IdeSsuis of SEQ ID NO: 1; or

(b.e) a fragment of either (b.a) or (b.b) or (b.c) or (b.d) having a IgM protease activity.

[0018] Especially preferred is a vaccine composition, according to the present invention, which is characterized in that
the polynucleotide comprises

(d.a) a sequence of SEQ ID NO:4 or a complementary sequence thereto;
(d.b) a fragment of the sequence of (d.a) or
(d.c) a fragment of the sequence of (d.a) which encodes a protein having IgM protease activity

[0019] Preferred is a vaccine composition, according to the present invention, wherein the polynucleotide is DNA or
RNA.

[0020] Further it is preferred that a vaccine composition, according to the present invention, is further characterized
by the polynucleotide integrated into a vector, wherein the polynucleotide is operable linked to an expression control
region of the vector, wherein the vector is an expression vector which is a plasmid or a viral vector.

[0021] Itis also preferred that a vaccine composition, according to the presentinvention, is provided in a physiologically
administrable form and is suitable for intramuscular, intravenous, subcutaneous or dermal injection or mucosal applica-
tion.

[0022] Another object of the present invention is a host cell which is transfected with the vector.

[0023] A further object of the present invention is a method for producing a protein defined as rldeSsuis as a guest
antigen in a vector or a different organism, respectively a host cell transfected under condition suitable for expression
of said recombinant protein.

[0024] Another object of the presentinvention is the use of the vaccine composition, according to the present invention,
to perform a prophylactic or metaphylactic or therapeutic treatment of a Streptococcus suis infection in pigs.

[0025] Especially preferred is the use of the vaccine composition, according to the present invention, wherein the
treatment causes an immunological response in pigs whereas the immunological response is the activation of a humoral
and cellular response against the protein IdeSsuis produced by Streptococcus suis.

[0026] The present invention is further described with the following figures, where
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Fig. 1 shows a time table representing the vaccination challenge experiments with S. suis in pigs and
Fig. 2 shows a graph representing the results gained with the vaccination challenge experiments of Fig. 1.
Attached is a Sequence listing.

[0027] SEQID NO 1 shows the amino acid sequence of the protein |deSsuis;

[0028] SEQ ID NO 2 shows the amino acid sequence of the recombinant protein rldeSsuis without the signal peptide;
[0029] SEQID NO 3 shows the nucleotide sequence of the gene IdeSsuis and

[0030] SEQID NO 4 shows the nucleotide sequence of the gene rideSsuis.

[0031] The preparation of the vaccine composition according to the invention is known in the art, and is described in
handbooks known to the person skilled in the art.

[0032] Thus, the present invention is directed to a vaccine composition comprising a protein designated as IdeSsuis
or rldeSsuis or a fragment of either thereof; or a polynucleotide either expressing the protein IdeSsuis or rideSsuis or a
fragment either thereof which is integrated into an expression vector, whereas the recombinant protein is preferred.
[0033] The inventors detected the following:

(a) the induction of opsonising antibodies is crucial for the protective efficacy of a S. suis bacterin.
(b) IdeSsuis promotes survival of S. suis in blood of vaccinated piglets.

[0034] Further the inventors showed, that the vaccination of pigs using the protein rideSsuis alone as the sole antigen
provides a protection for pigs infected by S. suis. According to the invention vaccination with rldeSsuis prevents the
cleavage of IgMs by the IdeSsuis IgM protease of S. suis by inducing neutralizing antibodies.

[0035] According to the invention, the vaccination of pigs with the recombinant protein rldeSsuis or a fragment thereof
led to high titers of IdeSsuis-specific IgG antibodies with neutralizing activity in contrast to reconvalescent or S. suis
bacterin immunized piglets.

[0036] Further the inventors showed, that the vaccination of pigs with the recombinant protein rldeSsuis or a fragment
thereof reduces the survival of S. suis in the blood

[0037] For the production of the vaccine composition according to the present invention pharmaceutically acceptable
carriers, diluents or adjuvants which can be used which comprise but are not limited to the following: mineral salt adjuvants
(e.g., alum-, calcium-, iron-, zirconium-based), tensoactive adjuvants (e.g., Quil A, QS-21, other saponins), bacteria-
derived adjuvants (e.g., N-acetyl muramyl-L-alanyl-D-isoglutamine (MDP), lipopolysaccharides (LPS), monophosphoryl
lipid A, trehalose dimycolate (TDM), DNA, CpGs, bacterial toxins), adjuvant emulsions (e.g., FIA, Montanide, Adjuvant
65, Lipovant), liposome adjuvants, polymeric adjuvants and carriers, cytokines (e.g., Granulocyte-macrophage colony
stimulating factor), carbohydrate adjuvants, living antigen delivery systems (e.g., bacteria, viruses).

Furthermore carriers can also comprise dry formulations such as coated patches made from titan or polymer.

[0038] Further, according to the present invention, the proteins IdeSsuis or rldeSsuis or fragments thereof can also
be used in fusion proteins. Fusion proteins are created by joining two or more genes which are originally coded for
separate proteins. The translation of this fusion gene results in a single or multiple polypeptide with functions derived
each from the originally proteins.

In the state of the art, fusion proteins are often used to simplify specific applications, such as detection, integration or
transport of the protein of interest. A prominent member for detection by fluorescent microscopy is the green fluorescent
protein (GFP) fused to the protein of interest.

[0039] Other proteins which could be fused to IdeSsuis to improve the delivery and immunogenicity of the antigen are
immunoglobulin FC-fragment, non-toxic cholera toxin CTA subunit, mutated heat-labile toxins, Bacillus subtilis spore
coat protein or bacterial flagellins. Furthermore fusionproteins with proteins of viruses or phages (e.g. modified vaccinia
virus Ankara (MVA), Hepatitis B virus, Lambda phage or filamentous bacteriophages like fd, M13 or fl) can be used for
the expression of IdeSsuis on the surface of a virus particle or a virus-like particle.

[0040] Another possibility to detect fusion proteins is the usage of so called protein tags which are often used during
the production of fusion proteins respectively their purification and detection by performing affinity chromatography,
western blotting, immunhistochemistry or fluorescent microscopy. Protein tags are commonly shortamino acid sequences
for example HIS-Tag, myc-Tag, HA-Tag, Step-Tag, GST-Tag, maltose binding protein-Tag or Thioredoxin-Tag.

[0041] The method for producing recombinant proteins such as rldeSsuis according to the present invention is known
by the person skilled in the art and also described by handbooks known by the person skilled in the art.

In general host cells are used for being transfected with a vector encoding the protein of interest for production of a
recombinant protein. In general those host cells may be bacteria (e.g E.coli, Bacillus or Lactococcus strains), human
(e.g. 293-T, HEK-293), mouse cell lines, insect cell lines, yeast cells or plant based systems.

[0042] For the transfection of host cells expression vectors such as plasmids (e.g pET, pQE), viruses and phages
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(e.g. baculovirus, Lambda phage or filamentous bacteriophages) can be used.

[0043] Typically such vaccine compositions are prepared as injectables, either as liquid solutions or suspensions.
[0044] The subjectof the presentinvention is also a vaccine composition for subcutaneous, intravenous, intramuscular,
dermal or mucosal application.

[0045] The following examples shall explain the present invention. The examples shall be understood only as one
preferred embodiment of the invention. Itis not intended to limit the present invention to the scope of the given examples.
[0046] The following examples provide experimental data after performing vaccination challenge experiments in piglets
infected by S. suis.

Example 1

[0047] Establishment of vaccination challenge experiments in piglets for different S. suis serotypes (serotype 2 and
9) and infection routes (intravenous and intranasal.

[0048] Briefly as shown in Fig. 1, piglets at an age of three to four weeks were prime vaccinated with a rldeSsuis
vaccine. At an age of 5 to 6 weeks these piglets were boostered with rideSsuis and in one group also prime vaccinated
with a bacterin by intramuscular injection (given in the table in Fig. 1). The piglets were challenged two weeks after the
second immunizations intranasally. Animals were further monitored every eight hours. For reasons of animal welfare,
animals were euthanized in any case in which a piglet exhibits high fever in combination with apathy and anorexia as
well as in the case of clinical signs of acute polyarthritis or severe meningitis.

[0049] All surviving piglets were sacrificed at 14 days post infection.

[0050] The experiment revealed that the immunization of piglets by using the recombinant protein rldeSsuis by itself
is enough to protect piglets from infections by S. suis serotype 2 (Fig. 2).
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SEQUENCE LISTING

<110> IDT Biologika GmbH

<120> Vaccine composition against Streptococcus suis infection

<130> P6820EP00

<160> 4

<170> BiSSAP 1.0

<210> 1

<211> 1141
<212> PRT
<213> Streptococcus suis

<220>

<221> SOURCE
<222> 1..1141
<223> /mol_type="protein"

/note="IdeSsuis"

/organism="Streptococcus suis"

<400> 1
Met Asn
1

Val Ser

Asp Thr

Lys Asp
50

Ser Asn

65

vVal Ile

Thr Glu
Gln Asn
Ser Tyr
130
Gly Ile
145
Lys Tyr
Gly Tyr
Asn Leu
Glu Gln
210
Thr Vval
225
Ile Asn
Lys Thr
Val Asp

Asn Leu
290

Tle
Val
Val
35

Glu
Ile
Ala
Asn
Gln
115
Gln
Thr
Gly
Tyr
Cys
185
Asn
Asn
Ser
Tyr
Leu

275
Glu

Gln
Ser
20

Val
Val
Glu
Glu
val
100
Ile
Thr
Pro
Asp
Asp
180
Phe
Ser
vVal
Phe
Tyr
260
Phe

Asp

Glu
5
Leu
Thr
Ser
Ile
Gly
85
val
Glu
Glu
Pro
Tyr
165
Thr
Ala
Ser
Glu
Gln
245
Gly
Ile

Ser

Arg
Leu
Gly
Ile
val

70
Glu
Ser
val

Ser

Ala

150

Leu
Asn
Ala
Tyr

Glu

230

Asn
Tyr
Asn

Gln

Phe Ser Leu

Cys Ala Ile
25
Val Asn Glu
40
Glu Ser Glu
55
Glu Glu Ile

Val Ala Vval

Arg Asn Asp

Arg
10

Tyr
Ile
Lys
Ala
Glu

90
Thr

105

Thr Glu Thr
120
Gly Glu Gln
135
Met Glu Gln

Asn Tyr Thr

Lys Ser Leu

185

Val Ser Ser
200
Val Glu Arg
215
Asn Tyr Ala

Gln Gln Asn

Arg Thr Asn

Lys
Arg
Ser

Ala

170

Asn
Asn
Tyr
Ile

Ser

250

Gly

265
Gly Tyr Lys Pro Lys

280

Lys
Thr
Ile
Asn
Asp

75
Met
Glu
Glu
Gln
Gly
155
Pro
Ala
Met
Leu
Thr
235

Arg

Phe

Leu Val Pro Asp Ser

295

Ser
Ser
Glu
Glu

60
Asn
Lys
vVal
Ile
Ile
140
Gly
Phe
Ser
Val
Lys
220
Asp
Val
Val

Ala

Arg
300

Ala
Thr
Glu

45
Ser
Ile
vVal
Thr
Leu
125
Ile
Phe
Glu
Phe
His
205
Glu
Leu
Phe
Ser
Gln

285
Gly

Val
Val

30
Ser
Leu
Pro
Asp
Thr
110
Asn
Trp
val
Ala
Ile
190
Trp
Lys
Arg
Asp
Asp
270
Gly

Gly

Gly

15
Ala
Gln
Asp
Ser
Arg

95
Ser
Gln
Ala
Lys
Gly
175
Asp
Trp
Lys
Arg
Met
255
Ala
Gly

Phe

Leu
Ala
Val
Gly
Pro
80
Gly
Glu
Thr
His
Glu
160
Lys
Leu
Leu
Gly
Tyr
240
Phe
Leu

val

Phe
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Tyr
305
Ser
Gly
Val
Val
Arg
385
His
Ile
Lys
Leu
Leu
465
Ser
Asn
Gly
Ser
Glu
545
Leu
Gly
Glu
Ser
Asp
625
Asn
Asn
Asp
Asn
Pro
705
Ala
Ala
Val
Ile
Ser

785
Ser

Asp
Tyr
Leu
Thr
Tyr
370
Met
Met
Arg
Ala
Asp
450
Ile
Ile
Gly
Asn
Asp
530
Ala
His
Asp
Asn
Glu
610
Glu
Gln
Asp
Ser
vVal
690
His
Thr
Glu
Thr
Asp
770

Ile

Thr

val
Glu
Leu
Val
355
Ile
Gly
Lys
Leu
Lys
435
Leu
Tyr
Gln
Leu
Ala
515
val
Asp
Phe
Asn
Lys
595
Thr
val
Ser
Lys
Ile
675
Glu
Gly
Pro
Pro
Pro
755
Asn

Gln

Asn

Phe
Arg
Gly
340
Trp
Thr
Ile
Asn
Gly
420
Glu
Ser
Leu
Lys
Asn
500
Leu
Asp
Thr
Pro
val
580
Asp
Asp
Ala
Ser
Glu
660
Pro
Thr
Ser
Leu
Thr
740
Val
Ser

Ala

Val

Lys
Phe
325
Leu
Gly
Asp
Thr
Asn
405
Gln
Thr
Ile
Glu
Ala
485
Ser
Ala
Ser
Glu
Val
565
Phe
Glu
Ser
Gln
Glu
645
Glu
His
Glu
Pro
Glu
725
Ser
Asn
Val

Gly

Glu

EP 2 949 340 A1

Glu Lys Lys Leu Thr Asn
310 315
Gly Glu Asp Val Arg Thr
330
Thr Tyr Arg Thr Leu Gly
345
Ala Glu Tyr Asp Asn Gln
360
Ser Asp Asp Gln Gln Glu
375
Arg Asp Ala Ser Gly Asn
390 395
Ser Ala Gly Ala Leu Leu
410
Asp Leu Trp Glu Glu Tyr
425
Ala Ser Gln Thr Leu Ala
440
Gln Gly Gln Ser Glu Leu
455
Lys Leu Asn Asn Leu Tyr
470 475
Glu Ser Ser Glu Met Leu
490
Leu Lys Ser Leu Asp Phe
505
Pro Asp Leu Pro Val Gly
520
Leu Ser Ser Gln Glu Thr
535
Asn Ala Gly Ile Ile Ala
550 555
Glu Ala Gln Thr Thr Ser
570
Glu Gln Glu Ala Asp Thr
585
Phe Gly Ser Glu Leu Ser
600
Leu Val Val Ala Val Glu
615
Val Glu Glu Leu Leu Glu
630 635
Leu Leu Ser Asp Thr Leu
650
Asp Arg Val Glu Ala Val
665
Gln Asn Val Glu Ile Ser
680
Thr Val Val Thr Pro Ile
695
Thr Tyr Ile Asp Asn Ser
710 715
Lys Asp Ser Ile Gln Ala
730
Ser Glu Ser Thr Asn Val
745
Asp Val Ala Thr Pro His
760
Thr Glu Ser Val Ala Thr
775
Glu Thr Glu Ile Ala Glu
790 795
Thr Glu Thr Val Val Thr

Arg
vVal
Tyr
Gly
Gln
380
Pro
Asp
Phe
Asp
Pro
460
Asn
Ser
Pro
Asp
Ser
540
Asp
Ser
Leu
Arg
Glu
620
Ser
Tle
Val
Leu
Asn
700
Vval
Gly
Glu
Gly
Pro
780

Pro

Pro

Ile
Leu
Ala
Lys
365
Ile
Arg
Tyr
Asn
Thr
445
Glu
Gln
Gly
Ile
Arg
525
Ser
Gly
Val
Pro
Asn
605
Asp
Glu
Val
Ser
Val
685
Asp
Thr
Glu
Thr
Ser
765
Leu

Thr

Val

Phe
Glu
Thr
350
Tle
Gly
Leu
val
Pro
430
Lys
Ser
Gly
Ala
Ser
510
Ser
Thr
Thr
Glu
Ile
590
Met
val
Lys
Glu
Glu
670
Glu
Ala
Glu
Thr
Glu
750
Pro
Glu

Ser

Asn

Ser
Ser
335
His
Lys
Leu
Asn
His
415
Leu
Lys
Met
Ile
Leu
495
Glu
Thr
Asn
Asn
Ala
575
Ile
Gln
Lys
val
Ser
655
Gln
Pro
Ala
Ser
Glu
735
Thr
Thr
Lys

Ser

Asp

Gly
320
Lys
Ile
Ala
Lys
Asn
400
Thr
Ala
Ala
Arg
Leu
480
Glu
Val
Val
Leu
Gln
560
Glu
Ile
Thr
Asn
Glu
640
Ala
Pro
Thr
Thr
Val
720
Ile
Val
Tyr
Asp
Glu

800
Vval
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Ala Thr Pro His Gly Ser Pro
820
Ser Val Ala Thr Pro Leu Glu
835
Glu Ile Ala Glu Pro Thr Ser
850 855
Leu Val Asp Asn Ser Glu Ile
865 870
Cys Gly Ser Ser Ala Tyr Ala
885
Thr Pro Leu Glu Lys Asp Ser
900
Glu Pro Thr Ser Ser Lys Ser
915
Asn Ser Glu Ile His Ala Asp
930 935
Asn Leu Asp Asn Pro Val Ile
945 950
Ser Lys Arg Asp Thr Asn Ala
965
Arg Glu Val Arg Lys Thr Asn
980
Lys Val Ile Lys Lys Glu Leu
995
Ser Pro Leu Leu Glu Ala Thr
1010 1015
Thr Glu Ile Gly Met Ser Tyr
1025 1030
Asn Thr Glu Arg Gln Val Ser
1045
Glu Thr Glu Leu Val Glu Thr
1060
Leu Val Glu Asn Ile Ser Gln
1075
Lys Asn Met Gly Val Gln Ser
1090 1095
Val Glu Gln Ser Ser Lys Val
1105 1110

Gly Val Gly Leu Leu Thr Leu Val Leu Gly

1125
Lys Lys Arg Arg Lys
1140

<210> 2

<211> 1130

<212> PRT

<213> artificial sequences

<220>

<221> SOURCE

<222> 1..1130

<223> /mol_type="protein"
/note="rIdeSsuis"
/organism="artificial

<400> 2

2949 340 A1

810
Thr Tyr Ile Asp
825
Lys Asp Ser Ile
840
Ser Glu Ser Thr

His Ala Ala Thr

875
Asp Gly Ser Thr

890
Ile Gln Thr Gly
905
Thr Asn Val Glu
920

Ala Ser Leu Thr

Glu Pro Val Ala

955
Glu Val Glu Vval

970
Thr Asp Gly Leu
985
Leu Glu Ser Ser
1000

Ile Ala Gln Ser

Gln Asn Thr Vval

1035

Lys Ala Glu Ile
1050

Val Ser Ser Ala

1065
Thr Ser Asn Asn
1080
Gln Ala Gly Ala

Ser Thr Pro Thr
1115

1130

sequences"

Asn
Gln
Ser
860
Ser
Thr
Asn
Ala
Ala
940
Ile
Ser
Ile
Leu
Ser
1020
Leu
Val
Ser

Thr

Lys
1100

Ser
Ala
845
Val
Ser
Glu
Thr
Ala
925
Val
Ser
Ser
Ser
Ala
100
Asn
Leu
Met
Glu
Ile

1085
Gln

val
830
Gly
Glu
val
Ser
Glu
910
Ser
Ser
Leu
Leu
val
990
Glu
5
Ser
Glu
Glu
Pro
1070
Glu

Ile

Ser Arg Gln

Met Ala His His His His His His Val Gly Thr Gly Ser

1 5

10

Asp Asp Lys Ser Pro Asp Pro Val Val Thr Gly Val Asn

20

25

Glu Glu Ser Gln Val Lys Asp Glu Val Ser Ile Glu Ser

35

40

45

Ser Ala Leu Gly

Asn

Glu
30
Glu

815
Thr Glu

Glu Thr
Ala Glu

Thr Pro
880

Val Ala

895

Ile Ala

Val Asp
Ser Val

Ile Gly
960

Ser Lys

975

Gln Ser

Ala Gly
Asn Ser

Ser Asn
1040
His Lys
1055
Val val

Ser Gly
Leu Gly
Ile Met

1120

Leu Leu
1135

Asp Asp
15
Ile Ile

Lys Asn
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Glu
Asn
65

Lys
Val
Ile
Ile
Gly
145
Phe
Ser
Val
Lys
Asp
225
Val
Val
Ala
Arg
Arg
305
val
Tyr
Gly
Gln
Pro
385
Asp
Phe
Asp
Pro
Asn
465
Ser
Pro
Asp

Ser

Asp

Ser
50

Ile
val
Thr
Leu
Ile
130
Phe
Glu
Phe
His
Glu
210
Leu
Phe
Ser
Gln
Gly
290
Ile
Leu
Ala
Lys
Ile
370
Arg
Tyr
Asn
Thr
Glu
450
Gln
Gly
Ile
Arg
Ser

530
Gly

Leu
Pro
Asp
Thr
Asn
115
Trp
val
Ala
Ile
Trp
195
Lys
Arg
Asp
Asp
Gly
275
Gly
Phe
Glu
Thr
Ile
355
Gly
Leu
val
Pro
Lys
435
Ser
Gly
Ala
Ser
Ser
515

Thr

Thr

Asp
Ser
Arg
Ser
100
Gln
Ala
Lys
Gly
Asp
180
Trp
Lys
Arg
Met
Ala
260
Gly
Phe
Ser
Ser
His
340
Lys
Leu
Asn
His
Leu
420
Lys
Met
Ile
Leu
Glu
500
Thr

Asn

Asn

Gly
Pro
Gly
85

Glu
Thr
His
Glu
Lys
165
Leu
Leu
Gly
Tyr
Phe
245
Leu
Val
Phe
Gly
Lys
325
Ile
Ala
Lys
Asn
Thr
405
Ala
Ala
Arg
Leu
Glu
485
Val
Val

Leu

Gln

Ser
val
70
Thr
Gln
Ser
Gly
Lys
150
Gly
Asn
Glu

Thr

Ile
230

EP

Asn

55
Ile
Glu
Asn
Tyr
Ile

135
Tyr

2949 340 A1

Ile Glu Ile
Ala Glu Gly

Asn Val Vval
90
Gln Ile Glu
105
Gln Thr Glu
120
Thr Pro Pro

Gly Asp Tyr

Val
Glu

75
Ser
Val
Ser

Ala

Leu
155

Tyr Tyr Asp Thr Asn

Leu
Gln
vVal

215
Asn

170

Cys Phe Ala
185
Asn Ser Ser
200
Asn Val Glu

Ser Phe Gln

Lys Thr Tyr Tyr Gly

250

Val Asp Leu Phe Ile

265

Asn Leu Glu Asp Ser

280

Tyr Asp Val Phe Lys

295

Ser Tyr Glu Arg Phe

310

Gly Leu Leu Gly Leu

330

Val Thr Val Trp Gly

345

Val Tyr Ile Thr Asp

360

Arg Met Gly Ile Thr

His
390

Ile

Lys

Leu

Leu

375
Met

Arg
Ala
Asp

Ile
455

Lys Asn Asn

Leu Gly Gln

410

Lys Glu Thr
425
Leu Ser Ile
440
Tyr Leu Glu

Ser Ile Gln Lys Ala

470

Asn Gly Leu Asn Ser

490

Ala
Tyr
Glu
Asn
235
Tyr
Asn
Gln
Glu
Gly
315
Thr
Ala
Ser
Arg
Ser
395
Asp
Ala
Gln
Lys
Glu

475
Leu

Gly Asn Ala Leu Ala Pro

505

Ser Asp Val Asp Ser Leu

520

Glu Ala Asp Thr Glu Asn

535

Leu His Phe Pro Val Glu

Glu

60
vVal
Arg
Thr
Gly
Met
140
Asn
Lys
Val
Val
Asn
220
Gln
Arg
Gly
Leu
Lys
300
Glu
Tyr
Glu
Asp
Asp
380
Ala
Leu
Ser
Gly
Leu
460
Ser
Lys
Asp
Ser
Ala

540
Ala

Glu
Ala
Asn
Glu
Glu
125
Glu
Tyr
Ser
Ser
Glu
205
Tyr
Gln
Thr
Tyr
Val
285
Lys
Asp
Arg
Tyr
Asp
365
Ala
Gly
Trp
Gln
Gln
445
Asn
Ser
Ser
Leu
Ser
525
Gly

Gln

Ile
val
Asp
Thr
110
Gln
Gln
Thr
Leu
Ser
190
Arg
Ala
Asn
Asn
Lys
270
Pro
Leu
Val
Thr
Asp
350
Gln
Ser
Ala
Glu
Thr
430
Ser
Asn
Glu
Leu
Pro
510
Gln

Ile

Thr

Ala
Glu
Thr

95
Lys
Arg
Ser
Ala
Asn
175
Asn
Tyr
Ile
Ser
Gly
255
Pro
Asp
Thr
Arg
Leu
335
Asn
Gln
Gly
Leu
Glu
415
Leu
Glu
Leu
Met
Asp
495
vVal
Glu

Ile

Thr

Asp
Met
Glu
Glu
Gln
Gly
Pro
160
Ala
Met
Leu
Thr
Arg
240
Phe
Lys
Ser
Asn
Thr
320
Gly
Gln
Glu
Asn
Leu
400
Tyr
Ala
Leu
Tyr
Leu
480
Phe
Gly
Thr

Ala

Ser
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545
Ser

Leu
Arg
Glu
Ser
625
Ile
Val
Leu
Asn
val
705
Gly
Glu
Gly
Pro
Pro
785
Pro
Asn
Gln
Ser
Ser
865
Thr
Asn
Ala
Ala
Ile
945
Ser
Ile

Leu

Ser

Val
Pro
Asn
Asp
610
Glu
Val
Ser
Val
Asp
690
Thr
Glu
Thr
Ser
Leu
770
Thr
Val
Ser
Ala
Val
850
Ser
Glu
Thr
Ala
Val
930
Ser
Ser
Ser

Ala

Asn

1010

Glu
Ile
Met
595
val
Lys
Glu
Glu
Glu
675
Ala
Glu
Thr
Glu
Pro
755
Glu
Ser
Asn
val
Gly
835
Glu
val
Ser
Glu
Ser
915
Ser
Leu
Leu
val
Glu

995
Ser

Leu Leu Glu

1025

Val Met Glu

Ala
Ile
580
Gln
Lys
Val
Ser
Gln
660
Pro
Ala
Ser
Glu
Thr
740
Thr
Lys
Ser
Asp
Thr
820
Glu
Ala
Thr
Val
Ile
900
Val
Ser
Ile
Ser
Gln
980
Ala
Asn

Ser

His

Glu
565
Ile
Thr
Asn
Glu
Ala
645
Pro
Thr
Thr
vVal
Ile
725
val
Tyr
Asp
Glu
Val
805
Glu
Thr
Glu
Pro
Ala
885
Ala
Asp
Val
Gly
Lys
965
Ser
Gly
Ser

Asn

Lys

1045

EP 2 949 340 A1

550 555
Gly Asp Asn Val Phe Glu
570
Glu Asn Lys Asp Glu Phe
585
Ser Glu Thr Asp Ser Leu
600
Asp Glu Val Ala Gln Val
615
Asn Gln Ser Ser Glu Leu
630 635
Asn Asp Lys Glu Glu Asp
650
Asp Ser Ile Pro His Gln
665
Asn Val Glu Thr Glu Thr
680
Pro His Gly Ser Pro Thr
695
Ala Thr Pro Leu Glu Lys
710 715
Ala Glu Pro Thr Ser Ser
730
Val Thr Pro Val Asn Asp
745
Ile Asp Asn Ser Val Thr
760
Ser Ile Gln Ala Gly Glu
775
Ser Thr Asn Val Glu Thr
790 795
Ala Thr Pro His Gly Ser
810
Ser Val Ala Thr Pro Leu
825
Glu Ile Ala Glu Pro Thr
840
Leu Val Asp Asn Ser Glu
855
Cys Gly Ser Ser Ala Tyr
870 875
Thr Pro Leu Glu Lys Asp
890
Glu Pro Thr Ser Ser Lys
905
Asn Ser Glu Ile His Ala
920
Asn Leu Asp Asn Pro Val
935
Ser Lys Arg Asp Thr Asn
950 955
Arg Glu Val Arg Lys Thr
970
Lys Val Ile Lys Lys Glu
985
Ser Pro Leu Leu Glu Ala
1000
Thr Glu Ile Gly Met Ser
1015
Asn Thr Glu Arg Gln Val

1030 1035

Gln
Gly
Val
Glu
620
Leu
Arg
Asn
Val
Tyr
700
Asp
Glu
val
Glu
Thr
780
Glu
Pro
Glu
Ser
Ile
860
Ala
Ser
Ser
Asp
Ile
940
Ala
Asn

Leu

Thr

1020

Glu
Ser
Val
605
Glu
Ser
Val
Val
Val
685
Ile
Ser
Ser
Ala
Ser
765
Glu
Thr
Thr
Lys
Ser
845
His
Asp
Ile
Thr
Ala
925
Glu
Glu
Thr

Leu

Ile

Ala
Glu
590
Ala
Leu
Asp
Glu
Glu
670
Thr
Asp
Ile
Thr
Thr
750
val
Ile
Val
Tyr
Asp
830
Glu
Ala
Gly
Gln
Asn
910
Ser
Pro
val
Asp
Glu

990
Ala

1005
Tyr Gln Asn

Ser Lys Ala

Glu Thr Glu Leu Val Glu Thr Val Ser

1050

10

Asp
575
Leu
Val
Leu
Thr
Ala
655
Ile
Pro
Asn
Gln
Asn
735
Pro
Ala
Ala
Val
ITle
815
Ser
Ser
Ala
Ser
Thr
895
Val
Leu
Val
Glu
Gly
975
Ser
Gln
Thr

Glu

Ser

1055

560
Thr

Ser
Glu
Glu
Leu
640
Val
Ser
Ile
Ser
Ala
720
vVal
His
Thr
Glu
Thr
800
Asp
Ile
Thr
Thr
Thr
880
Gly
Glu
Thr
Ala
Val
960
Leu
Ser
Ser
Val
Ile

1040
Ala
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Ser Glu Pro Val Val Leu Val Glu Asn Ile
1065
Ile Glu Ser Gly Lys Asn Met Gly Val Gln

Thr

1060

1075
Lys Gln Ile Leu Gly Val Glu Gln Ser Ser Lys

1090

EP 2 949 340 A1

1080

1095

Ser

Ser Arg Gln Ile Met Gly Val Gly Leu Leu Thr
1110
Ala Leu Gly Leu Leu Lys Lys Arg Arg Lys

1105

<210> 3

<211> 3426
<212> DNA
<213>

<220>
<221>
<222>
<223>

1125

source
1..3426
/mol_
/note="IdeSsuis"

type="DNA"

Streptococcus suis

1115

1130

/organism="Streptococcus suis"

<400> 3
atgaacattc

ttgctatgtg
gaaataattg
tcecctagatg
gttatcgetg
gtttctagaa
acaaaagaaa
atatgggccc
aagtatggag
accaataaga
tcaaacatgg
gaaaaaaagg
attaattcat
ggttatcgta
aaacctaagg
ggtggctttt
agttatgagc
ttaacttata
gacaatcaag

attggtttga

aagaacgatt
ctatttatac
aagaatcaca
gttctaatat
aaggggaagt
atgatacaga
ttttgaatca
atggaattac
actatttaaa
gtctgaatge
tacattggtg
gtacagtaaa
tccaaaatca
caaatggttt
cacagggcgg
tctacgacgt
ggtttggtga
gaacattagg

gtaagattaa

agcgtatggg

ttctttgaga
atccactgtt
agtcaaggat
tgaaattgta
agcggtagag
agttacgacg
gaccagttat
tcctectgea
ctatacagcg
ttcatttatt
gttggaacag
tgttgaagaa
acaaaatagt
tgtatcagat
tgtcaatctg
tttcaaagag
ggatgttcga
ttatgcaacg
ggctgtctat

aatcactcgt

aaatccgecgg
gctgccgata
gaggtatcta
gaggaaatag
atgaaagttg
agcgagcaaa
caaacggaga
atggaacaaa
ccatttgagg
gaccttaatce
aatagttcct
aactacgcaa
cgagtttttg
gcettggttg
gaagatagcc
aaaaaactga
actgttttgg
catattgtga
atcacagatt

gatgcttceg

1"

Gln Thr Ser Asn Asn
1070
Ser Gln Ala Gly Ala

1085

vVal Ser Thr Pro Thr

1100

Leu Val Leu Gly Ser

ttggecttggt
cagttgttac
ttgaatcaga
cagacaacat
acagagggac
atcagataga
gtggcgageca
gcggtggttt
ctggaaaagg
tttgttttge
atgttgagceg
taacggactt
atatgttcaa
acttgtttat
agttagtacc
caaatcgaat
aaagcaaagg
cggtatgggg
ctgatgatca

gaaatccacg

1120

ctcagtctet
aggagtgaat
aaaaaatgaa
cccatcacct
cgagaatgta
ggttactgag
acgacaaatt
tgtaaaggaa
ctactatgat
agctgtgtcet
atatctcaaa
acggcgctat
aacttactat
taacggatat
agatagtagg
ttttagtggt
attactcggce
tgctgagtac
acaagaacaa

tttgaataat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200
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catatgaaaa
caagacttat
acattagccg
gaatcaatgce
tctattcaaa
agtttaaaga
ccagtaggtg
tccacaaatt
ttgcattttce
tttgaacaag
gaactatcaa
gatgtgaaaa
aatcagagtt
gaagatagag
gaaatctctc
gatgcagcta
gctactccac
tcgagcgaat
actcctcatg
cttgaaaaag
tcaacgaatg
ggttcccecga
gactccattc
gttgaagctg
tgtggctcct
aaagactcca
aatgtagaag
gtttcatcag
tctaagaggg
aaaacaaata

gaatcaagct

ataattcagc
gggaagaata
atacaaagaa
gactgattta
aggcagaaag
gtttagattt
atcgctcaac
tggaagcaga
cagtggaggc
aggcagatac
gaaacatgca
atgatgaggt
cggaacttct
tggaggeggt
ttgtagaacc
ctcctecatgg
ttgaaaaaga
caacgaatgt
gttcceccgac
actccattca
tcgaaactga
cgtatataga
aagccgggga
aacttgtcga
cggcatatgce
ttcagactgg
ctgcatctgt
ttaatctgga
acacgaatgc
ctgacgggct

tagcagaagc

EP 2 949 340 A1

tggagcgcett
tttcaatcceg
ggcgttggat
tcttgaaaaa
ttectgagatg
tcctatttca
ggtttcagat
cacagagaat
ccaaacgaca
attaccaata
aacgtcagaa
agcccaagtt
gtcagacacc
tgtttctgaa
aacgaatgtc
ttceccegacyg
ctccattcaa
cgaaactgaa
gtatatagat
agccggagag
aactgtggtce
taattccgta
gacagagatt
caattctgaa
agatggttcc
aaatacagaa
cgacaattct
taatccagtg
agaagtagaa
aatctctgtt

agggtctcca

ttggattatg
cttgcaaaag
ttgtctattc
ctaaataatc
ctaagtggtg
gaagttggaa
gttgattctc
gcaggtatta
tcttcagtag
attattgaaa
acggattcgce
gaagagcttc
ctaatcgtag
caaccagact
gaaactgaaa
tatatagata
gccggggaga
actgtggtca
aattccgtaa
acagaaattg
actcctgtta
actgaatctg
gcagaaccaa
attcatgcag
acaactgaat
attgcagaac
gaaattcatg
attgaaccag
gtttecttecat
caatcaaaag

ttgctagaag

12

tccatacaat
ccaaagaaac
aaggacaatc
tctataatca
cattggaaaa
atgectttgge
tatcatctca
ttgcagatgg
aggctgaggg
acaaggatga
tagtagtagc
ttgaatcaga
agagtgcaaa
caataccaca
ctgtggtcac
attccgtaac
cagagattgc
ctcctgttaa
ctgaatctgt
cagaaccaac
atgatgtagce
tagctactcc
cctcgagega
ctacctcttc
ctgtagccac
caacctcgag
cagatgcctc
tagctatctce
tatcgaaaag
ttattaagaa

ccaccattgce

ccgtetgggt
agctagtcag
tgaattgcca
aggaattcta
tggtttaaat
accagattta
agaaacaagt
taccaatcaa
agataatgtt
atttggttca
tgttgaagaa
aaaagttgaa
tgacaaagaa
tcaaaatgta
tcctattaat
tgaatctgta
agaaccaacc
tgatgtagcet
agctactcca
ctcgagcgaa
tactcctcat
acttgaaaaa
atcaactagt
agttactccc
tcecgettgaa
caaatcaact
tctaactget
ccttatcggt
agaggttaga
agaattgcta

tcagtcttca

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060
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aactcaaata
aatacagagc
gttgaaacgg
tcaaataata
caaattttag
ggagtcggtc
aagtaa

<210> 4

<211> 3393
<212> DNA

gtactgagat
gtcaggtgtc
tttcatctge
ctattgaatce
gcgtagaaca

tattgactct

EP 2 949 340 A1

aggtatgagce
taaagcagaa
ttectgagect
tggtaagaat
atcttcgaaa

tgttcttggt

<213> artificial sequences

<220>

<221> source

<222>

1..3393
<223> /mol_-

type="DNA"

/note="rIdeSsuis"
/organism="artificial sequences"

<400> 4
atggcacatc

ccggatccag
gtatctattg
gaaatagcag
aaagttgaca
gagcaaaatc
acggagagtg
gaacaaagcg
tttgaggctg
cttaatcttt
agttcctatg
tacgcaataa
gtttttgata
ttggttgact
gatagccagt
aaactgacaa
gttttggaaa

attgtgacgg

accaccacca
ttgttacagg
aatcagaaaa
acaacatccc
gagggaccga
agatagaggt
gcgagcaacg
gtggttttgt
gaaaaggcta
gttttgcage
ttgagcgata
cggacttacg
tgttcaaaac
tgtttattaa
tagtaccaga
atcgaatttt

gcaaaggatt

tatggggtge

tcacgtgggt
agtgaatgaa
aaatgaatcc
atcacctgtt
gaatgtagtt
tactgagaca
acaaattata
aaaggaaaag
ctatgatacc
tgtgtcttca
tctcaaagaa
gcgctatatt
ttactatggt
cggatataaa
tagtaggggt
tagtggtagt
actcggetta

tgagtacgac

tatcagaata
attgttatgg
gtagtgctcg
atgggagttce
gtaagtacac

agtgctttag

accggttcga
ataattgaag
ctagatggtt
atcgctgaag
tctagaaatg
aaagaaattt
tgggcccatg
tatggagact
aataagagtc
aacatggtac
aaaaagggta
aattcattcc
tatcgtacaa
cctaaggcac
ggctttttet
tatgagcggt
acttatagaa

aatcaaggta

13

ctgtgttatt
aacacaagga
tagaaaatat
aatctcaagce
ctacttcaag

gtttgttaaa

atgatgacga
aatcacaagt
ctaatattga
gggaagtagc
atacagaagt
tgaatcagac
gaattactcc
atttaaacta
tgaatgcttce
attggtggtt
cagtaaatgt
aaaatcaaca
atggttttgt
agggcggtgt
acgacgtttt
ttggtgagga
cattaggtta

agattaaggce

agagtctaat
gacagagtta
ctcacaaacc
aggtgcaaaa
acagattatg

gaaaagacgt

cgacaagagt
caaggatgag
aattgtagag
ggtagagatg
tacgacgagce
cagttatcaa
tcctgcecaatg
tacagcgcca
atttattgac
ggaacagaat
tgaagaaaac
aaatagtcga
atcagatgcce
caatctggaa
caaagagaaa
tgttcgaact
tgcaacgcat

tgtctatatc

3120

3180

3240

3300

3360

3420

3426

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080
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acagattctg
gcttceggaa
gattatgtcc
gcaaaagcca
tctattcaag
aataatctct
agtggtgcat
gttggaaatg
gattctctat
ggtattattg
tcagtagagg
attgaaaaca
gattcgctag
gagcttcttg
atcgtagaga
ccagactcaa
actgaaactg
atagataatt
ggggagacag
gtggtcactc
tcegtaactg
gaaattgcag
cctgttaatg
gaatctgtag
gaaccaacct
catgcagcta
actgaatctg
gcagaaccaa
attcatgcag
gaaccagtag

tcttcattat

atgatcaaca
atccacgttt
atacaatccg
aagaaacagc
gacaatctga
ataatcaagg
tggaaaatgg
ctttggecacce
catctcaaga
cagatggtac
ctgagggaga
aggatgaatt
tagtagectgt
aatcagaaaa
gtgcaaatga
taccacatca
tggtcactcc
ccgtaactga
agattgcaga
ctgttaatga
aatctgtagce
aaccaacctc
atgtagctac
ctactccact
cgagcgaatc
cctettecagt
tagccactcce
cctcgagcaa
atgcctctet
ctatctcecct

cgaaaagaga

EP 2 949 340 A1

agaacaaatt
gaataatcat
tctgggtcaa
tagtcagaca
attgccagaa
aattctatct
tttaaatagt
agatttacca
aacaagttcc
caatcaattg
taatgttttt
tggttcagaa
tgaagaagat
agttgaaaat
caaagaagaa
aaatgtagaa
tattaatgat
atctgtagcet
accaacctcg
tgtagctact
tactccactt
gagcgaatca
tcctcatggt
tgaaaaagac
aactagtgtt
tactcecectgt
gcttgaaaaa
atcaactaat
aactgctgtt
tatcggttcet

ggttagaaaa

ggtttgaagc
atgaaaaata
gacttatggg
ttagccgata
tcaatgecgac
attcaaaagg
ttaaagagtt
gtaggtgatc
acaaatttgg
cattttccag
gaacaagagg
ctatcaagaa
gtgaaaaatg
cagagttcgg
gatagagtgg
atctctcttg
gcagctactc
actccacttg
agcgaatcaa
cctcatggtt
gaaaaagact
acgaatgtcg
tccecgacgt
tccattcaag
gaagctgaac
ggctecctegg
gactccattc
gtagaagctg
tcatcagtta
aagagggaca

acaaatactg

14

gtatgggaat
attcagctgg
aagaatattt
caaagaaggc
tgatttatct
cagaaagttc
tagattttcc
gctcaacggt
aagcagacac
tggaggccca
cagatacatt
acatgcaaac
atgaggtagc
aacttctgtc
aggcggttgt
tagaaccaac
ctcatggttce
aaaaagactc
cgaatgtcga
cccecgacgta
ccattcaagce
aaactgaaac
atatagataa
ccggggagac
ttgtcgacaa
catatgcaga
agactggaaa
catctgtcga
atctggataa
cgaatgcaga

acgggctaat

cactcgtgat
agcgcettttg
caatccgett
gttggatttg
tgaaaaacta
tgagatgcta
tatttcagaa
ttcagatgtt
agagaatgca
aacgacatct
accaataatt
gtcagaaacg
ccaagttgaa
agacacccta
ttctgaacaa
gaatgtcgaa
cccgacgtat
cattcaagcecce
aactgaaact
tatagataat
cggagagaca
tgtggtcact
ttcegtaact
agagattgca
ttctgaaatt
tggttccaca
tacagaaatt
caattctgaa
tccagtgatt
agtagaagtt

ctctgttcaa

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940
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A vaccine composition comprising an effective amount of at least one polypeptide or at least one vector selected

from the group of

EP 2 949 340 A1

(a) a protein designated IdeSsuis, an analogue or a fragment thereof,
(b) a protein designated rldeSsuis, an analogue or a fragment thereof,

(c) a vector with a polynucleotide inserted therein encoding the protein IdeSsuis, an analogue or a fragment

thereof,

(d) a vector with a polynucleotide inserted therein encoding the protein rldeSsuis, an analogue or a fragment

thereof and
at least a pharmaceutical carrier, a diluent or an adjuvant.

(a.a) the amino acid sequence of SEQ ID NO:1;
(a.b) a fragment or an analogue of the amino acid sequence of SEQ ID NO:1; or
(a.c) a fragment of either (a.a) or (a.b) having a IgM protease activity.

(b.a) the amino acid sequence of SEQ ID NO:2;
(b.b) a fragment or an analogue of the amino acid sequence SEQ ID NO:2;

(b.c) an amino acid sequence lacking the amino acids from position 1 to 34 of the amino acid sequence SEQ

ID NO:1;

(b.d) an amino acid sequence which is at least 60% homologue, preferably 70% homologue and most preferably

2. The vaccine composition, according to claim 1, characterized in that |deSsuis of (a) comprises

3. The vaccine composition, according to claim 1, characterized in that rideSsuis of (b) comprises

85% homologue to the amino acid sequence of the protein IdeSsuis of SEQ ID NO: 1; or
(b.e) an fragment of either (b.a) or (b.b) or (b.c) or (b.d) having a IgM protease activity.

The vaccine composition, according to at least one of claim 1 to 3, characterized in that a fragment of the effective

amount of said polypeptide of (a) or (b) is part of a fusion protein with at least one other protein.

The vaccine composition, according to claim 1, characterized in that said polynucleotide of (c) comprises a sequence

encoding a protein as defined in claim 2.

The vaccine composition, according to claim 5, characterized in that said polynucleotide comprises

(c.a) a sequence of SEQ ID NO:3 or a complementary sequence thereto;

tcaaaagtta ttaagaaaga attgctagaa tcaagcttag cagaagcagg gtctccattg 3000
ctagaagcca ccattgctca gtcttcaaac tcaaatagta ctgagatagg tatgagctat 3060
cagaatactg tgttattaga gtctaataat acagagcgtc aggtgtctaa agcagaaatt 3120
gttatggaac acaaggagac agagttagtt gaaacggttt catctgcttc tgagcctgta 3180
gtgctcgtag aaaatatctc acaaacctca aataatacta ttgaatctgg taagaatatg 3240
ggagttcaat ctcaagcagg tgcaaaacaa attttaggcg tagaacaatc ttcgaaagta 3300
agtacaccta cttcaagaca gattatggga gtcggtctat tgactcttgt tcttggtagt 3360
gctttaggtt tgttaaagaa aagacgtaag taa 3393
Claims

(c.b) a fragment of the sequence of (c.a) or
(c.c) a fragment of the sequence of (c.a) which encodes a protein having IgM protease activity.
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The vaccine composition, according to claim 1, characterized in that said polynucleotide of (d) comprises a se-
quence encoding a protein as defined in claim 3.

The vaccine composition, according to claim 7, characterized in that said polynucleotide comprises

(d.a) a sequence of SEQ ID NO:4 or a complementary sequence thereto;
(d.b) a fragment of the sequence of (d.a) or
(d.c) a fragment of the sequence of (d.a) which encodes a protein having IgM protease activity

The vaccine composition, according to at least one of claim 5 to 8, characterized in that said polynucleotide is
DNA or RNA.

The vaccine composition, according to at least one of claim 5 to 9, characterized in that said polynucleotide is
integrated into a vector, wherein the polynucleotide is operable linked to an expression control region of the vector,
wherein the vector is an expression vector which is a plasmid or a viral vector.

The vaccine composition, according to any of the previous claims, characterized in that it is provided in a physio-
logically administrable form and is suitable for intramuscular, intravenous, subcutaneous or dermal injection or
mucosal application.

A host cell transfected with the vector according to claim 10.

A method for producing a protein rldeSsuis as a guest antigen in a vector or a different organism according to claim
12 under condition suitable for expression of said recombinant protein.

Use of the vaccine composition, according to any of claims 1 to 11, to perform a prophylactic or metaphylactic or
therapeutic treatment of a Streptococcus suis infection in pigs.

Use of the vaccine composition, according to claim 14, characterized in that the treatment causes an immunological

response in pigs whereas the immunological response is the activation of a humoral and cellular response against
the protein IdeSsuis produced by Streptococcus suis.
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